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Executive Summary
Although preventable, pressure injuries are an overwhelming problem in the healthcare
system and can lead to poor quality of life, increased length of hospitalization, and unsatisfactory
patient outcomes. Many cardiac surgeries take anywhere from six to twelve hours, and patients
are completely immobilized for the entire length of time. Alternating pressure overlays placed on
the operating room table provide tissue offloading with inflating and deflating nodes, leading to
micro-movements on high pressure bony prominences. The intervention PICO question to be
answered in this paper is: In intraoperative patients (P), how does the use of an alternating
pressure surface (I) compared to not utilizing an alternating pressure surface (C) affect the
number of operating room pressure injuries (O)?
Rationale for Project
According to Karg et al. (2019), pressure injuries (PIs) are “local injuries to the skin
and/or underlying tissue, often found over bony prominences and caused by exposure to external
pressure with or without shear. Extended periods of pressure and shear induced ischemia can
cause blood vessel damage and tissue necrosis, both of which can lead to pressure injuries” (p.
75). Pressure injury (PI) prevention is costly to healthcare budgets, but the cost to treat a
developed PI is significantly higher. Cardiovascular surgical patients are at an increased risk due
to complex medical conditions and prolonged surgeries. “These patients often exhibit poor tissue
tolerance due to hypo perfusion, inadequate tissue oxygenation, nutrition, and prolonged
immobility, in combination with long perioperative times” (Pittman et al., 2021, p. 510-511).
Additional risk factors include age, severity of illness, and comorbidities such as diabetes
mellitus, sepsis, and vascular disease (Pittman et al., 2021). In a qualitative study conducted by
Gorecki et. al., individuals with PIs were interviewed and described the pain as sharp, tender, and

ALTERNATING PRESSURE OVERLAY SURFACES

4

throbbing (Gorecki et al., 2011, p. 447). Some patients were unable to find the exact words that
best expressed the pain, so they instead used analogies such as “‘digging a screwdriver in’ and
‘like sitting in a bath of scalding water’” (Gorecki et al., 2011, p. 448). A solution is necessary
because patients should not endure the physical and emotional pain that comes with PIs.
The alternating pressure (AP) overlay is used in addition to the standard operating room
mattress. The overlay’s nodal design provides low-profile intermittent off-loading for tissue by
inflation and deflation of the rows of nodes every 5 minutes. The design provides micro-pressure
alternating support and tissue relief (Pittman et al., 2021). AP devices can delay or prevent
pressure ulceration, and pressure-relieving overlays on the operating room table are shown to
reduce postoperative PIs (McInnes et al., 2011).
Literature Synthesis
A number of studies support the addition of alternating pressure (AP) overlays in the
operating room. Key terms used during research included: pressure injury, pressure ulcer,
alternating pressure overlay, and operating room. Databases utilized include Cumulative Index
to Nursing and Allied Health Literature (CINAHL), MEDLINE, and PubMed among others. The
basis for the intervention is that hospital-acquired PIs have a negative impact on patients as well
as the finances of the healthcare institution. Patients with PIs are at a higher risk for both
mortality and length of stay compared to those without; additionally, patients who developed a
hospital-acquired PI have a 30% higher likelihood of readmission within 30 days of discharge
(Pittman et al., 2021). PIs pose an extreme financial burden on hospitals. Approximately $11
billion were spent in direct and indirect costs related to hospital-acquired PIs in 2009. Medicare
estimated the cost of PI care in more recent years to be $22 billion (Padula & Delarmente, 2019).
Per hospital stay, these injuries increase costs by 44%. Most importantly, PI incidence rates were
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found to be the highest in the intensive care unit (ICU) and operating room (OR) settings (Joseph
et al., 2019). That is why this project being implemented in the OR is so important.
One systematic review which, among other findings, found that AP overlays may be used
as a prevention for hospital-acquired PIs (McInnes et al., 2011). The systematic review included
53 studies in hospitals, acute care settings and long-term care centers. According to Stone
(2020), “the low profile AP (alternating pressure) overlay…consists of hundreds of closely
spaced nodes arranged in rows. These rows can be alternately inflated, providing periodic
pressure reduction for body areas vulnerable to pressure injuries while minimizing shear and
entrapment risk” (p. 535). Three studies all independently found that the use of AP overlays led
to a statistically significant (p = 0.05) reduction in PIs throughout various hospital settings,
suggesting that the AP overlay allows time for restoration of blood flow during prolonged
procedures, preventing tissue ischemia (Pittman et al., 2021; Joseph et al., 2019; Ezeamuzie et
al., 2019).
Three additional studies examined skin perfusion responses to constant versus alternating
pressures and all found that alternating pressure affects skin perfusion responses by increasing
blood flow compared with constant loading (Jan et al., 2008; Jan et al., 2011; Tzen et al., 2020).
A randomized controlled trial compared the effectiveness of a gel mattress with and without an
AP overlay placed on top for patients undergoing prolonged surgery. The average interface
sacral pressure was significantly lower with the AP overlay compared to just the gel mattress
pad, demonstrating the effectiveness of the AP overlay in preventing PI formation (Neo et al.,
2021). Finally, three individual studies found that the addition of a low-profile AP overlay on top
of an OR pad reduced sacral pressure and increased sacral blood flow, acting as an effective
alternative surface systems (Karg et al., 2019; Joseph et al., 2019; Ezeamuzie et al., 2019).
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The study findings listed above provide substantial evidence that AP overlays have
significant benefits for patients undergoing prolonged procedures. PI prevention will have a
considerable impact on patients’ quality of life as well as financial savings for healthcare
institutions. Research evidence and evidence-based theories combined with clinical expertise and
patient values lead to the decision to implement AP surface overlays. The evidence identified
above shows how AP surface overlays can lower the incidence of PI development, save billions
of dollars annually for hospitals, and provide quality patient outcomes.
Project Stakeholders
Representation of key stakeholders should be supported and led by leadership. Both
clinical and non-clinical representation are important stakeholders in PI prevention. Key players
include nursing and non-nursing such as quality improvement and facilities management. Broad
representation will facilitate a system approach to implementation and sustainability (Soban et
al., 2017). Clinical stakeholders include nurses, wound care teams, surgeons, and anesthesia. The
unit manager and director are also stakeholders since they are responsible for the unit. Quality
outcomes specialists are stakeholders because they facilitate processes that ensure safe, effective
patient care. They also implement solutions for potential and present concerns. While PI
prevention is costly to healthcare budgets, the cost to treat a developed PI is significantly higher.
Hospital executives who manage budgets and make financial decisions are directly affected by
the cost of PI prevention and treatment.
The most important stakeholder is the patient because they are at the center of healthcare.
“Patients are the single most important stakeholder group with regard to the learning healthcare
system. They are both the donors of personal clinical data and the ultimate beneficiaries from the
knowledge gained” (Eichler et al., 2019, p. 917). Involvement in their own health with thorough

ALTERNATING PRESSURE OVERLAY SURFACES

7

education leads to better patient outcomes. Patients can make vital contributions in their health.
They reap the benefits when their care is successful but are negatively affected when factors such
as prolonged surgery, immobility, and hypoperfusion are not counteracted with devices that
provide tissue relief.
Implementation
In order to implement a successful project, a detailed plan must be in place. A detailed
plan was put into place and implemented for my project. The first step was to identify the
problem. Data from the unit was collected and should be a detailed description of PI incidents
associated with the operating room. This data can be pulled from the previous year(s) and can be
broken down into three-month increments. A device was identified to use for our project that
focuses on PI prevention. The device, called Dabir, is an overlay placed on top of the operating
room table. The Dabir “provides low-profile intermittent tissue off-loading. This is accomplished
by inflating and deflating multiple rows of air-filled geometric nodes dynamically in alternating
sequence every 5 minutes….The low-profile design of this overlay allows for micropressure
relief and reduction of shear” (Pittman et al., 2021, p. 511).
Once the vendor was contacted, they with the unit educator planned an in-service within
the first month. The vendor provided a 15 to 30 minute course on the new device, how to use,
basic troubleshooting, correct settings, etc. to staff present. After the device was presented to
staff, the overlays were placed on all applicable operating room tables. The vendor remained
present on the unit per request for the first two weeks after implementation. In that same month,
the unit educator worked with management to identify a multidisciplinary team to serve as the
change team. The team consisted of nursing leaders and superusers. The superusers were three
nurses who volunteered for the position.
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In month two of project implementation, the superusers received a more thorough
competency inservice and skills checklist. This aspect of the project was important because once
the vendor was no longer present in the unit, the superusers could serve as an information
resource. The inservice was much more informative compared to the basic education and
troubleshooting received by all other staff. Items included in the learning are as follows: weight
limit of AP surface, hours of life for surface, how to attach hose to control to surface, how to
clean surface, knowledge of alerts including checking connections and replacing overlay, how to
replace hose, where to find additional troubleshooting information, and how to contact Dabir
representative for further issues. At the second month milestone, a weekly email reminder was
sent to all staff with reminders on how to use the Dabir device and a Q&A form that staff can
save and refer to.
At month four of the project, a survey was sent out to staff addressing topics such as ease
of use and the identification of problems. This is vital because the nursing staff will be operating
the device; feedback from them can aid in the sustainability of the project. After problems were
identified, the vendor returned for another inservice addressing issues. Problems that were
identified in my project included staff forgetting to turn on the device, staff forgetting to turn it
off after the patient has left the operating room, and questions such as the lifespan of the overlay
and where to find replacement overlays. Another issue identified was that staff forgot to
document the use of the Dabir overlay in patient charts, which is problematic because it creates a
challenge when analyzing pressure injury incidences with the use of the overlay versus without.
The last issue identified was that the unit had trouble receiving new overlays; there was a back
order due to the COVID-19 pandemic and supply shortages.
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In months five, six and seven, a heavy focus was placed on addressing the issues above.
The vendor as well as the nurse educator, nursing administration, and superusers focused on
improvement. Reminders should be given to staff via weekly email as well as eye-catching
posters in the room. By month eight of project implementation, a final follow-up staff inservice
should take place to review the overlay, how to use it, basic troubleshooting, and when to replace
the overlay. In month nine, data can be validated. A comparison between pressure injury
numbers pre- and post-project implementation will show if the project has been successful.
Timetable and Flowchart
A detailed timeline can be found above in the Implementation section. A graphic of the
timeline is below with an overview description.
Figure 1
Flowchart of Implementation

The figure above shows an overview of the implementation of alternating pressure overlays in an
operating room. A general time frame is depicted with key milestones that should be completed
each month. In Table 1 seen below, the timetable of implementation contains specific details of
each milestone.
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Table 1
Timetable of Implementation
Month 0

●
●

Month 1

●
●

●

Month 2

●

●

Identify problem
○ Receive information on the number of pressure injuries associated with the
operating room from the previous year(s)
Contact vendor to improve identified problem
Identify multidisciplinary team to serve as change team
○ Will consist of nursing leaders and nursing staff superusers
In-service of overlay device
○ Will take place during morning staff meeting
○ Product representative will give a 15-minute course on the new device, how to
use, basic troubleshooting, correct settings to use, etc.
Identification of superusers on unit
○ Find 2-3 nurses who volunteer to serve as superusers
○ Will receive a thorough competency skills in-service and check-off
Thorough in-service for superusers, including objectives such as:
○ Weight limit of alternating pressure surface
○ Hours of life for overlay
○ How to attach hose to control to surface
○ How to clean surface
○ Knowledge of alerts including checking connections and replacing overlay
○ How to replace hose
○ Where to find additional troubleshooting information
○ How to contact representative for further issues
Weekly email reminder on new device
○ Continue sending indefinitely to nursing staff during implementation phase and
into maintenance

Month 3-4

●
●

Send survey out to staff to address user ease and identify barriers to implementation
Follow-up in-service

Months 5-7

●

Address identified problems with overlay implementation, including:
○ Staff not turning on device for cases
○ If turned on, staff forgetting to turn off device after patient has left the OR
■ Device operates on hours used, therefore overlays will expire sooner
than anticipated
○ Staff not documenting the use of the device in patient charts, therefore making
it challenging to identify usage
○ Back order on receiving new overlays due to supply shortages

Months 8-9

●

Follow-up staff in-service to review alternating pressure overlay, how to use, basic
troubleshooting, how and when to replace overlay
Validate data
○ Compare pressure injury rate pre- and post- project implementation

●
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Data Collection Methods
Monthly prevalence data from the cardiovascular operating room should be collected for
pre-intervention. The data should be 12 months’ worth of data from the previous year, divided
into three-month increments (January-March, April-June, July-September, October-December).
The data will show incidence of surgeries that resulted in pressure injuries compared to the total
number of surgeries. Incidence density will be calculated by using the number post-operative
pressure injuries x 1000/total surgeries. The same data will be collected for the nine months of
implementation of the alternating pressure overlays, and will be divided into three-month
increments. Operating room-related PIs pre- and post-intervention will be compared using t-test
for surgeries that were performed in the operating rooms with the overlays during the study time
period.
Costs/Benefits
Pressure injuries continue to be a financial burden on healthcare systems. According to
Padula & Delarmente, “previous estimates of the national cost of treating HAPIs [hospitalacquired pressure injuries] ranged from $3.3 billion to $11 billion annually. In comparison,
recent claims by Medicare beneficiaries showed that chronic pressure injury care accounted for
about $22 billion” (2019, p. 634). An analysis found that the average cost of pressure injury care
per patient was more than $10,000 including treatment and length of stay (Padula & Delarmente,
2019). The cost of each AP overlay costs $7,000 and lasts for 2,160 hours of use (Pittman et al.,
2021). There are eight functional operating rooms currently in the institution with the overlays in
place. Assuming the overlay is used for 12 hours per day in each room, the net cost of the
overlay system per year is approximately $112,000, or $1,200/month/surface. With average cost
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of PI treatment being $10,000 per patient (Pittman et al., 2021), reduction of PIs by just eleven
patients pays for the overlay annually. Intraoperative-acquired PIs have a reported rate of
approximately 21% (Ezeamuzie et al., 2019). In 2021, the case volume for our cardiovascular
operating room was 4,670 cases. This equates to 980 patients who are at risk for developing
intraoperative PIs. At $10,000 per patient of treatment, this equates to almost $9.8 million. The
actual number of pressure injuries in 2021 was far lower at seven identified PIs, however the
projected potential cost savings is exponential.
In addition to cost benefits, patients benefit from PI prevention. PI pain affects patients’
daily lives. Patients have described the pain as intermittently uncomfortable, chronic pain,
persistent pain, sharp, shooting, and burning. It interferes with daily living and can be disabling.
The pain can interfere with one’s ability to undertake daily activities, engage in socializing, can
lead to anxiety, and can contribute to emotional distress (Gorecki et al., 2011). One major way to
improve patient satisfaction and positively affect both patient care and hospital satisfaction rates
is to implement a plan to prevent pressure injury development.
Overall Discussions/Results
In 2021, four pressure injuries were directly associated with my cardiovascular operating
room. This was pre-intervention data. After the implementation of my project in January of
2022, there have been zero identified pressure injuries in my operating room. Although minimal,
this is a reduction compared to previous years. Data has been divided into three month
increments below in Table 2, and downward trend in PIs is evident. More data should be
collected throughout 2022 to show PI rates as the project implementation continues.
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Table 2
Pressure Injury Rates Pre- and Post-Intervention
Totals

2021

2022

Jan-Mar

2

0

Apr-Jun

1

TBD

Jul-Sep

3

TBD

Oct-Dec

1

TBD

Total number of PIs

7

0

Total number of cases

4,670

1,109

Percentage of PI/case

0.15%

0%

Conclusion/Recommendations
As a future MSN graduate, I implore other graduate students to investigate potential
problems in their healthcare institutions and to research methods of improvement using
evidence-based articles and studies. Nurses have the ability to positively impact patients by
discovering areas in need of improvement, disseminating data, using research, implementing
changes, and then evaluating to create a sustainable project.
Based on the success of my intervention and the evidence-based research, my
recommendation is to integrate AP overlays in every operating room in order to decrease
operating room-associated pressure injuries. The addition of the AP overlay resulted in cost
savings for both the patient and the healthcare organization. The overlay is safe, reliable, easily
maintained with proper education, and offers an extra PI prevention option for cardiovascular
surgical patients. The next steps include offering continued education for staff as well as patients
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in regards to PI prevention. Further recommendations are to investigate the use of the AP overlay
in other operating room settings as well as in the ICU and other units with immobile patients.
More data should be collected to show PI rates in the cardiovascular operating room for the rest
of 2022 and into the next year for a more accurate representation of the project’s success.
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